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The present invention relates to a multinutrient supplement. More particularly, the present invention relates 
to a multivitamin multimineral supplement intended to be particularly useful for those adult humans over 65 
years of age in improving immune system response and reducing the frequency of infection and in particular, 
respiratory infection. 

5 The proportion and absolute number of individuals above the age of 65 years has grown steadily in most 

countries, particularly in industrialized nations and this trend is likely to continue for at least the next 100 years. 
At the same time, it is recognized that the elderly are ill much more often than are younger individuals. For 
this reason, the elderly consume almost 40% of health care resources even though they constitute only 11% 
of the population today. Thus the state of their health is a matter of great concern not only to the elderly them- 

10 selves, but also to physicians, sociologists and health administrators. 

Although both nutrition and immunology are old disciplines, it has only been about 20 years since the first 
systematic studies on malnutrition and immunocompetence were conducted. It is now established that nutri- 
tional deficiencies are associated with impaired immune responses. Thus, the question no longer is whether 
malnutrition affects immune responses, but what aspects it affects and to what extent. 

15 Much of the early nutritional work was done on young children in developing countries, but the results of 

those studies have been shown to be applicable to individuals and populations in industrialized countries and 
to other age groups, including the elderly. Indeed there are many similarities between young infants and the 
elderly. Both have less than optimum immune responses, both are at high risk of developing infection, and in 
both, dietary factors may be important. 

20 The main theories of ageing can be grouped into two broad types. One states that ageing is an orderly, 

genetically programmed event, which is the consequence of differentiation, growth and maturation. The other 
attributes ageing to a progressive accumulation of faulty molecules resulting in cell dysfunction and death; this 
may be a stochastic event resulting from random synthetic errors or a progressive damage to molecules due 
to their inherent instability or to environmental influences. If, for a moment, we discard the preprogrammed 

25 event theory, we have to entertain the possibility that ageing is associated with a progressive accumulation 
of faulty molecules and cells, which then results in a decline of physiological function, vulnerability to disease, 
illness, and death. Such a process can be hastened by adverse environmental factors such as nutritional de- 
ficiencies. 

Ageing is generally associated with impaired immune responses. The pattern of illness observed in the 

30 elderly suggests that immune responses decline in old age. Indeed this has been shown both in man and lab- 
oratory animals. This may partly explain the frequent occurrence of infections in old age. Because of the close 
contact of the immune system with other systems in the body, any changes in immunocompetence may be 
expected to influence other organ functions as well. As immunological vigour declines, the incidence of infec- 
tions, cancer, immune complex disease, autoimmune disorders, and amyloidosis increases. Infection, partic- 

35 ularly, respiratory infection, is a major cause of illness and the fourth most frequent cause of death among 
the elderly. However, at least 25% of old individuals have vigorous immune responses at levels observed in 
young adults. Cellular and molecular manipulation to prevent or slow the decline of immune functions may be 
expected to delay the onset or decrease the severity of pathology associated with ageing. 

It is now well established that nutrition is a critical determinant of immunocompetence. protein-energy mal- 

40 nutrition and deficiencies of various nutrients impair several immune responses, particularly cell-mediated im- 
munity. Considerable data indicate that nutritional problems are common in old age. Furthermore, the simul- 
taneous assessment of nutritional status, immune responses and subsequent correlation analysis have sug- 
gested that impaired immunity in the elderly may be due in part to the associated nutritional deficiencies. There 
are limited observations to suggest that supplementation with selected nutrients may improve certain aspects 

45 of the immune system. 

The well-documented effects of various nutrients in the maintenance of optimum immunity has led to lim- 
ited studies of supplementation with a single nutrient or a group of nutrients. The administration of moderate 
amounts of zinc to subjects over 70 years of age was associated with improved delayed cutaneous hypersen- 
sitivity. In another study, such a supplement increased the number of circulating T cells, delayed cutaneous 

50 hypersensitivity and serum IgG antibody response to tetanus toxoid. The addition of zinc in vitro corrected im- 
paired natural killer cell activity. Vitamin C supplement enhanced lymphocyte proliferation in vitro and skin re- 
activity to tuberculin in vivo. However, the use of megadoses of any nutrient is unwise. Large doses of zinc 
impair cell-mediated immune responses and neutrophil function and similar adverse effects have been shown 
for large doses of selenium, vitamin E and vitamin A 

55 The studies done to date on this subject, however, have suffered from a number of problems including use 

of an insufficient number of subjects, employed large pharmacologic doses of single or only a few nutrients 
and the duration of supplementation and follow up was limited. It has also been shown that the use of a single 
nutrient in large doses may create secondary alterations in requirements and malabsorption of other nutrients, 
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and in some instances, impair immune responses or be potentially toxic. Similar effects have been shown for 
certain combinations of nutrients particularly those combinations concerning large amounts of iron. In one re- 
port, dietary intakes of vitamins E and D negatively systematically. 

Known nutritional supplements fall into these basic categories; (1) single nutrient supplements; (2) multi- 

5 nutrient supplements; and (3) multi nutrient supplements that are designed for individuals over 50 years of age. 
The problems associated with single nutrient supplements are first that they, by their definitions, contain only 
a single nutrient and as discussed above, large doses may have the negative effect of incurring secondary 
effects or of being potentially toxic. Standard multinutrient supplements such as, for example those sold under 
the trademarks Nature's Bounty 1, vita Lea and Centrum as set forth in U.S. Patent No. 4,629,625 to Gaull, 

10 generally have megadoses of component nutrients, lack certain nutrients altogether or have dosages of nu- 
trients based upon the U.S. RDA which establishes guidelines and dietary recommendations for an age group 
that is completely different than the elderly. Those multinutrient supplements that have targeted individuals 
over 50 years of age, such as those sold under the trademarks Geritol Extend and Centrum Silver have either 
lacked some important nutrients, contain unduly high doses of preformed vitamin A which could prove detri- 

15 mental and/or contain levels of beta-carotene and doses of preformed vitamin A which could prove detrimental 
and/or contain levels of beta-carotene and vitamin E that are too low. 

It is apparent from the foregoing, given the known correlation between proper nutrition and immune re- 
sponses particularly in the case of elderly persons with impaired immune responses, that the need exists for 
a multinutrient dietary supplement specifically formulated for the needs of older persons that is effective in 

20 improving their immune responses and reducing their frequency of infection, in particular respiratory infection. 

Accordingly, it is an object of the present invention to provide a multinutrient supplement specifically de- 
signed to meet the nutritional needs of older persons. 

It is another object of the present invention to provide a multinutrient supplement that improves immune 
system response and is effective in the prevention of infection and particularly respiratory infection in elderly 

25 persons. 

It is yet another object of the present invention to provide an improved multinutrient supplement for the 
elderly that promotes higher numbers of selected T cell subsets and natural killer cells, enhanced lymphocyte 
proliferation, enhanced proliferation response to mitogen, increased interleukin-2 production and higher anti- 
body response and natural killer cell activity. 

30 These and other objects of the present invention are satisfied by a multinutrient supplement comprising 

about 340 to 460 RE of vitamin A; 13.6 to 18.4 mg of beta-carotene; 1.9 to 2.5 mg of Thiamin (B1); 1.3 to 1.7 
mg of Riboflavin (B2); 13.6 to 18.4 mg of Niacin; 2.55 to 3.45 mg of vitamin B6; 340 to 460 ug of Folate; 3.4 to 
4.6 ug of vitamin B12; 68 to 92 mg of vitamin C; 3.4 to 4.6 mg of vitamin D; 37.4 to 50.6 mg of vitamin E; 13.6 
to 18.4 mg of Iron; 13.9 to 16.1 mg of Zinc; 1.2 to 1.6 mg of Copper, 17 to 23 ug of Selenium; and 170 to 230 

35 ug of Iodine. 

Further objects, features and advantages of the present invention will become apparent from the detailed 
description which follows, considered together with the accompanying tables and drawing, Figure 1, which is 
a graphical representation of the distribution of infection related morbidity for a study group of individuals that 
took either a multinutrient supplement according to the present invention or a placebo. 
40 As described above, research has indicated that nutrition is a critical determinant of immunocompetence. 

Protein-energy malnutrition and deficiencies of various nutrients impair several immune responses, particularly 
cell mediated immunity. Considerable data indicate that nutritional problems are common in old age. There 
are limited observations to suggest that supplementation with selected nutrients may improve certain aspects 
of the immune system. 

45 Given the problems of single nutrient large dose supplements, such as the potential creation of secondary 

alterations in requirements and malabsorption of other nutrients, the approach of the present invention is to 
provide a multinutrient supplement The selection of the number, type and amount of nutrients in the present 
invention has been carefully optimized to provide the desired result of improving immune response and thereby 
decreasing the number and severity of infections in an elderly population as a result of an increased number 

so of selected T cell subsets and naturaJ killer cells, enhanced proliferation response to mitogen, enhanced lym- 
phocyte proliferation, increased interleukin-2 production, and higher antibody response and natural killer cell 
activities. 

The optimization involved selection of the proper number and type of nutrients to insure that the multinu- 
trient supplement would not be under or over inclusive to achieve the desired effect Likewise, the amount of 
55 particular nutrients present was optimized in view of not only the quantity of each element that would bring 
about the desired result, but also in view of those elements (such as iron for instance) that can create secondary 
alterations in requirements and malabsorption of other nutrients which could potentially impair immune re- 
sponses. As a result of this optimization, the ingredients and composition found to be most beneficial is set 
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forth in Table I. 

TABLE I 



5 


GENERAL COMPOSITION 




NUTRIENT 


PREFERRED RANGE 




Vitamin A 


340-460 RE 


10 


Beta-carotene 


13.6-18.4 mg 




Thiamin (B1) 


1.9-2.5 mg 




Riboflavin (B2) 


1.3-1.7 mg 


15 


Niacin 


13.6-18.4 mg 




Vitamin B6 


2.55-3.45 mg 




Folate 


340-460 ug 


20 


Vitamin B12 


3.4-4.6 ug 




Vitamin C 


68-92 mg 




Vitamin D 


3.4-4.6 ug 


25 


Vitamin E 


37.4-50.6 mg 




Iron 


13.6-18.4 mg 




Zinc 


13.9-16.1 mg 


30 


Copper 


1.2-1.6 mg 




Selenium 


17-23 ug 




Iodine 


170-230 ug 


35 


Calcium 


170-230 mg 




Magnesium 


85-115 mg 



It should be noted that for reasons to be discussed in more detail later, it is believed that the nutrients cal- 
cium and magnesium did not provide any particular immunologic health benefit in the context of the desired 
result. Also, although all of the other nutrients set forth in Table I are deemed to be important in achieving the 
desired result it is believed that the most important elements of the multinutrient supplement are: vitamin A, 
beta-carotene, vitamin B6, vitamin E, iron and zinc with the next most important elements being : folate, vitamin 
C and copper. 

From the preferred ranges set forth in Table I, a particularly preferred composition of a multinutrient sup- 
plement according to the present invention was arrived, selected and the results tested. A detailed description 
of this embodiment and its beneficial facts follows. 

EXAMPLE 1 

A most preferred embodiment multinutrient supplement consisted of the following: 



55 
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TABLE II 





Nutrient 


Amount Present 


5 


Vitamin A 


400 RE 




Beta -carotene 


16 mg 




Thiamin (B1) 


2.2 mg 


10 


Riboflavin (B2) 


1.5 mg 




Niacin 


16 mg 




Vitamin B6 


3 mg 


15 


Folate 


400 ug 




Vitamin B12 


4 ug 




Vitamin C 


80 mg 


20 


Vitamin D 


4 ug 




Vitamin E 


44 mg 




Iron 


16 mg 


25 


Zinc 


14 mg 




Copper 


1.4 mg 




Selenium 


20 ug 


30 


Iodine 


200 ug 




Calcium 


200 mg 




Magnesium 


100 mg 



Pure nutrient substances in the proportions set forth were dry blended using a powder mill unit until they 
mixed to form a resultant multinutrient powder. The blending was effected under conditions which yielded par- 
ticle sizes of less than 50 microns. Resulting powder of a sufficient amount was then packed into opaque non- 
allergenic capsule shells having an outer dimension length of 18 mm and a 6 mm diameter such as those made 
for example by the Parke Davis Company to yield the amounts indicated above designed for use as a nutritional 
supplement once a day. A placebo was similarly prepared that contained only 200 mg of calcium and 100 mg 
of magnesium persupplement and no additional nutrients. Since this placebo was used as the control in a study 
to determine the effect of the most preferred embodiment on the immune responses of elderly subjects taking 
that nutritional supplement, no immunologic health benefit is being claimed for these two elements. 

In an attempt to study the effectiveness of the present invention, senior citizens identified from the St. 
John's, Newfoundland city census were contacted and those who were apparently healthy and independently 
living were approached to take part in a trial of the invention. Ninety-six men and women above 65 years of 
age volunteered for the double-blind placebo-controlled trial. All subjects were of English or Irish ancestry and 
of middle class socioeconomic status. All individuals approached enrolled in the study and informed consent 
was obtained. None of the subjects had any known chronic or serious illness nor were they taking medications 
that might have interfered with nutritional status or immunocompetence. The subjects were randomly assigned 
to receive either the placebo or the nutrient supplement based on four blocks of 24 random numbers. Partici- 
pants were unaware of the group to which they had been allocated. 

The daily oral supplement contained the micron utrients set forth previously in Table II. The amounts of va- 
rious nutrients were somewhat similar to the Recommended Nutrient Intakes in Canada and the Recommended 
Dietary Allowances in the U.S.A. with the exception of beta-carotene and vitamin E which were provided at 
about 4 times the upper quartile of usual intakes and, as previously discussed, placebo contained calcium 200 
mg and magnesium 100 mg. The multinutrient supplement and the placebo were identical and were prepared 
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specifically for this study. Neither the subjects nor the observers and laboratory personnel were aware of the 
nature of the supplement given. Study participants were advised to continue their normal activity and to report 
any unusual symptoms or change in appetite or weight 

Compliance was verified by interview at fortnightly visits and counting leftover medication. Physiological 
5 steps were taken to insure that the effects of dietary supplementation according to the present invention would 
be properly detected. Table III (see attached) shows Reference Standards for Blood Nutrient Values assay pro- 
cedures and 95 percent confidence intervals derived as mean ± standard deviation from evaluation of fasting 
blood samples of healthy men and women, 66-88 years of age, living in Newfoundland. Each subject had been 
followed for 1-3 years to ensure that they had remained healthy. All individuals were Caucasians and in the 
10 upper middle to high socioeconomic strata. The number of subjects on which the confidence intervals are 
based was between 38 and 141 for various tests. The distributions of values were approximately normal. 

Subjects in the randomized trial whose blood nutrient values fell below the 95 percent confidence limits 
of these "normal" reference standards were defined as deficient. 

Complete hemogram and blood counts were obtained. Peripheral blood mononuclear cells were separated 
15 from heparinized blood by density gradient centrifugation. Cells were washed and used for enumeration of sub- 
sets using commercial monoclonal antibodies, for production of interleukin-2, and for natural killer cell activity 
by previously described and established techniques. Subjects were tested at the onset of the study and again 
at the end of 12 months of administration of placebo or supplement. Influenza vaccine was given 4 weeks prior 
to the end of the study period and antibody level estimated. For all laboratory tests, the average of three es- 
20 timations was used in analysis. 

Subjects were asked to contact the principal investigator or his clinical delegate in the event of any illness. 
The diagnosis of infection was based on clinical features and a battery of appropriate laboratory tests as indi- 
cated; blood counts, X-ray of the chest and sinuses, bacterial and fungal cultures of the sputum, urine and 
blood, C-reactive protein, endotoxin and ESR. Those diagnosed to have infection were treated appropriately 
25 with antimicrobial agents and supportive measures. Additional illness data was collected from personal inter- 
views conducted by a research assistant every two weeks throughout the study period. Information obtained 
in these sessions was supported by reports of respective family physicians and hospital out-patient clinics. 

The number of individuals defined as deficient for a given nutrient at 0 and 12 months was compared for 
each group by the Chi square or Fishers exact probability test. The mean change in immune responses per 
30 individual was compared in the two groups using an unpaired t-test. Results of immune responses were cor- 
related with blood nutrient levels by Pearson's correlation coefficient Morbidity and antibiotic use in the pla- 
cebo and supplemented groups was compared by the unpaired Wilcoxon signed-sum test. Statistical tests were 
conducted on appropriately transformed data when the observed values were not distributed normally. 

35 RESULTS AND DISCUSSION 

The two groups were matched in age and gender ratio in Table IV (see attached). Seven subjects in the 
placebo group and three in the supplement group were dropped from the final analyses. Two individuals in 
the placebo group died during the trial, one of cerebrovascular accident and another of lung cancer. Five sub- 
40 jects in the placebo group and three in the supplement group withdrew from the study because of personal 
reasons. 

The frequency of nutrient deficiencies at the onset of the study was comparable in the two groups. At the 
inceptions of the study (0 month), the prevalence of deficiency was not different between the two groups for 
any of the nutrients tested. In the placebo group, there was no significant change in the prevalence of defi- 

45 ciencies over the 12-month study period. At the end of the 12 month trial, however, there was a statistically 
significant reduction in the prevalence of deficiencies of vitamin A, beta-carotene, vitamin B6, vitamin C, iron 
and zinc in the supplemented group shown in Table IV. 

At the end of the trial period, there was no change in the absolute number of neutrophils or lymphocytes. 
However, there was a statistically significant improvement in several immunological responses, including the 

50 number of T cells, CD4+helper cells, CD3+/CD25+IL-2 receptor bearing cells, natural killer cells, lymphocyte 
response to phytohemagglutinin, production of interleukin-2, IL-2 receptor release, natural killer cell activity 
and antibody response to influenza vaccine as shown in Table V. 

The predominant beneficial effect on cell-mediated immune responses in the elderly is similar to that ob- 
served in younger subjects. The improvement in immunological responses was greater in those individuals in 

55 the supplemented group who had shown one or more nutrient deficiencies at entry into the study. There was 
no significant relationship between weight-for-height or mid-arm circumferece and any of the immunological 
tests in either of the two groups. However, there was a significant correlation between serum ferritin and natu- 
ral killer cell activity (r=0.61), serum zinc and interleukin-2 production (r=0.69), serum zinc and natural killer 
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cell activity (r=0.48), vitamin 86 and lymphocyte response to mitogen (r=0.38), and beta-carotene and inter- 
leukin-2 production (r=0.43). 

Furthermore, there was a marked reduction in infection-related iilness in the supplemented group (23±5 
days per year) compared with the placebo group (48±7 days per year). This difference is statistically highly 
s significant and was the result of a general reduction in infection, rather than a selective reduction affecting 
only individuals with prolonged illness as shown in Figure 1. The number of days for which antibiotics were 
prescribed was also different in the two groups. The results are summarized below in Table VI. 



TABLE VI 



Morbidity and use of antibiotics 


Group 


Morbidity (days/year) 


Antibiotic use (days/year) 


Placebo 


48±7 


32±5 


Supplement 


23±5 


18±4 


P 


0.0002 


0.004* 



Data are shown as mean ± standard deviation 

This study confirms the frequent prevalence of micronutrient deficiencies in apparently healthy elderly in- 
dividuals. The age-associated reduction in immune responses was also demonstrated. Supplementation with 
modest physiological amounts of essential vitamins and trace elements resulted in a significant improvement 
in several parameters of immunocompetence. It is important to note that megadose supplements were not 
used. Indeed our previous experience indicates that very large. doses of many micronutrients may impair im- 
munity. For every micronutrient there appears to be an upper and lower threshold for optimal immune function. 

The results of this study substantiate the concept that nutritional status is an important determinant of im- 
munocompetence in old age and that an optimal intake of micronutrients results in enhanced immune respons- 
es in the elderly. In summary, those who received the supplement had higher numbers of selected T cell sub- 
sets and natural killer cells, enhanced proliferation response to mitogen, increased interleukin-2 production, 
and higher antibody response and natural killer cell activity. The supplemented group experienced fewer days 
of illness due to infections (23±5 days per year) compared with morbidity in the placebo group (48±7 days per 
year). It is concluded that supplementation with a modest physiological amount of micronutrients improves im- 
munity and decreases the risk of infection in old age. 

In a related study, dosages of various components of the multinutrient supplement according to the present 
invention were varied to determine whether an appropriate optimum dosage of nutrients had been arrived as 
measured by resultant immune responses. The expressed results in terms of percentages measured against 
the previously disclosed and the most preferred embodiment of the invention are summarized in Table VII as 
follows: 



45 
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TABLE VII 

Dose Responses for Vitamins and Trace Elements 



Nutrient 



NK cell 
activity 



T cell 
resoonse 



IL-2 



Morbidity 



10 



15 



20 



25 



30 



35 



40 



45 



[All results are expressed as % of most preferred 
embodiment] 



Vitamin A (RE) 

200 78 

800 83 

3200 64 

Beta-carotene (mg) 

4 70 

64 106 

Vitamin B6 (mg) 

1 82 
6 102 

Vitamin C (mg) 

20 64 

200 92 

2000 81 

Vitamin D (mg) 

2 72 
10 98 
50 92 

Vitamin E (mg) 

4 68 

800 98 

1600 81 

Iron (mg) 

2 56 

32 90 

Zinc (mg) 

4 68 

25 87 

100 66 



65 

101 

68 



82 
92 



62 
96 



70 

103 

72 



78 
92 
90 



70 

101 

76 



67 
92 



71 
80 
64 



61 
88 
56 



65 
98 



53 
95 



73 

110 

89 



84 

106 

98 



69 

108 

72 



79 
101 



72 
91 
58 



160 
140 



88 
104 



137 

97 

108 



120 
102 
96 



124 

96 

116 



118 
124 



128 
121 
138 



50 



55 
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TABLE VII (cont.) 

Dose Responses for Vitamins and Trace Elements 

Nutrient: NK cell T cell IL-2 Morbidity 

activity response 



Selenium (ug) 

80 81 72 69 

160 61 53 59 



Although the present invention is directed primarily to those persons over 65 years of age, it should be 
15 understood that the beneficial results arrived at through use of the multinutrient supplement in accordance 
with the present invention would render the same or similar beneficial results in many populations of individuals 
that fall under 65 years of age as well. In particular, those individuals between 50 and 65 years of age are 
therefore contemplated as being within the scope of the terms "elderly" and "older persons" when used in the 
context of the present invention. Additionally it should also be understood that the benefits similar to those 
20 described above may still occur in multinutrient compositions that may not contain one of the nutrients that 
have previously been described as having secondary importance. 
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30 



35 
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TABfcE; -II I. METHODS OF NUTRIENT ANALYSIS AND REFERENCE 
CONFIDENCE INTERVALS FOR HEALTHY INDIVIDUALS 



Nutrient 



Parameter estimated 



Sample Method 



95% Confidence 
intervals 



Vitamin A 
8-carotene 
Vitamin B6 

Folates 
Vitamin B12 
Vitamin C 

Vitamin D 

Vitamin E 
Iron 

Zinc 

Selenium 

Copper 
Protein 



Retinol 
fl-carotene 

Pyri doxa 1 -5' -phospha te 

Pteroyl-glutamic acid 

Vitamin B12 

Ascorbic and de hydro- 
ascorbic acids 

1,25 (OH) 2 vitamin 0 

c£-tocophe rol 
Ferritin 

Zinc 

Selenium 

Copper 
Albumin 

Hemoglobin 



Serum 

Serum 

Whole 
blood 

Serum 

Serum 

Plasma 

Serum 

Serum 
Serum 

Serum 
Serum 

Serum 
Serum 



Whole 
blood 



HPLC 
HPLC 
HPLC 

RIA 
RIA 

Spectrophoto- 
metry 

Radioreceptor 
binding 

HPLC 

EL ISA 

AAS 

Neutron 
activation 

AAS 

Bromocresol 
green 

Coulter 
counter 



1.16-4.83 umol/L 
0.36-1.78 umol/L 
"51-127 nmol/L 

4-41 nmol/L 
110-680 yjmol/L 
28-116 jimol/L 

41-136 pmol/L 

12-48 ^umol/L 

18-280 ug/L (Males) 
12-260 jjg/L (Females) 

10.3-16.8 yjmol/L 

1.48-3.63 yjmol/L 

9-27 jjmol/L 
32-54 g/L 



132-148 g/L (Males) 
127-143 g/L (Females) 



Healthy elderly subjects examined for collection of these data are described in the text. 

HPLC- High performance liquid chromatography, RIA= Radioimmunoassay, 

ELISA= Enzyme-linked immunosorbent assay, AAS= Atomic absorption specj^r/f>hotometry 
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TABLE I V . 


DEMOGRAPHIC DATA AND NUTRITIONAL STATUS 






>arameter 


Placebo 
0 month 12 months 

PO P12 


Supplement 
0 month 12 months 

SO S12 


Statistical 
-* 1 y* 1 » 1 1 cance ot 
Difference bet* 
Sfi and ^10 

p 


15 


itimhi^r* nf ^ubieetS 

\qe years 

Mean (range) 


48 

74 
(68-84) 


41 

- 


48 

75 
(66-86) 


45 

- 




20 


4a 1e: female 

Prevalence of nutrient 
Jeficiency (%)=* 


21:27 


17.24 


20:28 


18:27 






Vitamin A 


8.3 


7.3 


12.5 


2.2 


0.05 




8-carotene 


•: . 12.5 


9.7 


16.7 


0 


0.017 


25 


Vitamin B6 


10.4 


9.7 


16.7 


4.4 


0.046 




Folic acid 


4.2 


7.3 


6.2 


2.2 


NS 




Vitamin B12 


6.2 


9.7 


6.2 


4.4 


NS 


30 


Vitamin C 


18.7 


16.6 


22.9 


4.4 


0.008 




Vitamin D 


4.2 


7.3 


6.25 


0 


NS 




Vitamin E 


8.3 


12.2 


8.3 


2.2 


NS 


35 


Iron 
Zinc 


12.5 
14.6 


9.8 
14.6 


14.5 
16.7 


2.2 
4.4 


0.032 
0.046 




Selenium 


2.1 . 


2.1 


0 


2.1 


NS 




Copper 


4.2 


2.4 


2.1 


2.2 


NS 


40 


Albumin 


8.3 


12.2 


10.4 


8.9 


NS 




Hemoglobin 


6.2 


4.9 


6.2 


2.2 


NS 


45 


NS = Not significant, PJ40.05 

#i Deficiency was defined as blood level <95 percent confidence 


intervals . 
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Claims 

1. A nutritional supplement comprising; 

about 340 to 460 RE of vitamin A; 
about 13.6 to 18.4 mg of beta-carotene; 
about 1.9 to 2.5 mg of Thiamin (B1) ; 
about 1.3 to 1.7 mg of Riboflavin (B2) ; 
about 13.6 to 18.4 mg of Niacin; 
about 2.55 to 3.45 mg of vitamin B6; 
about 340 to 460 ug of Folate; 
about 3.4 to 4.6 ug of vitamin B12; 
about 68 to 92 of vitamin C; 
about 3.4 to 4.6 mg of vitamin D; 
about 37.4 to 50.6 mg of vitamin E; 
about 13.6 to 18.4 mg of Iron; 
about 13.9 to 16.1 mg of Zinc; 
about 1.2 to 1.6 mg of Copper; 
about 17 to 23 ug of Selenium; and 
about 170 to 230 ug of Iodine. 

2. A nutritional supplement according to Claim 1 further comprising; 

about 170-230 mg of Calcium; and 
about 85-115 mg of Magnesium. 

3. A nutritional supplement consisting essentially of; 

about 340 to 460 RE of vitamin A; 
about 13.6 to 18.4 mg of beta-carotene; 
about 1.9 to 2.5 mg of Thianin (B1); 
about 1.3 to 1.7 mg of Riboflavin (B2); 
about 13.6 to 18.4 mg of Niacin; 
about 2.55 to 3.45 mg of vitamin B6; 
about 340 to 460 ug of Folate; 
about 3.4 to 4.6 ug of vitamin B12; 
about 68 to 92 mg of vitamin C; 
about 3.4 to 4.6 mg of vitamin D; 
about 37.4 to 50.6 mg of vitamin E; 
about 13.6 to 18.4 mg of Iron; 
about 13.9 to 16.1 mg of Zinc; 
about 1.2 to 1.6 mg of Copper; 
about 17 to 23 ug of Selenium; and 
about 170 to 230 ug of Iodine. 

4. A nutritional supplement comprising; 

about 400 RE of Vitamin A; 
about 16 mg of Beta-carotene; 
about 2.2 mg of Thiamin (B1); 
about 1.5 mg of Riboflavin (B2); 
about 16 mg of Niacin; 
about 3 mg of Vitamin B6; 
about 400 ug of Folate; 
about 4 ug of Vitamin B12; 
about 80 mg of Vitamin C; 
about 4 ug of Vitamin D; 
about 44 mg of Vitamin E; 
about 16 mg of Iron; 
about 14 mg of Zinc; 
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about 1 .4 mg of Copper; 
about 20 ug of Selenium; and 
about 200 ug of Iodine. 

5. A nutritional supplement according to Claim 4 further comprising: 
about 200 mg of Calcium; and 
about 100 mg of Magnesium. 
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